In this paper we examine the causal relationship between Foreign Direct Investment (FDI) and Growth of the BRICS countries. We employed Industrial Production Index (IPI) as a measure of Economic Growth. The stationarity of the data series are checked using Augmented Dickey Fuller (ADF) Test and tested for the existence of co-integration. Johansen Co-integration model found that the Brazil alone co-integrated among the selected countries at levels. The Vector Error Correction Model (VECM) employed to trace the existence of long run relationship. The results of VECM found that Growth leads FDI bi-directionally for Brazil, Russia and South Africa and FDI leads Growth uni-directionally for India and China respectively.
Introduction
The growth of international production is driven by economic and technological factors. Liberalization of Trade Policies and FDI facilitate this growth. In this context, Globalization offers an unprecedented opportunity for developing countries to achieve faster Economic Growth through Trade and Investment. During the 1970s, International Trade grew more rapidly than FDI, and thus International Trade was the most important International Economic activity. This situation changed dramatically during 1980s, when world FDI flow started to increase sharply. In this period, the world FDI has increased its importance by transferring technologies and establishing marketing and procuring networks for efficient production and sales, internationally (Shujiro Urata, 1998) . While, foreign investors benefit by utilizing their assets and resources efficiently through FDI, the recipients benefit by acquiring technologies and by getting involved in international production and trade networks.
There are several studies which examine the channels of transmission between FDI and Growth. Econometric models of endogenous growth were combined with studies of Diffusion of Technology in an attempt to show the effect of FDI on the Economic Growth of several economies (Lucas, 1988; Barro, 1990) . In these models, Technology plays an important role in Economic Development. The factors contributing to the mobility of capital and technology have been the single most reason for low income countries to grow at a higher rate. The volatility of FDI and requirement for macroeconomic and financial adjustments has been identified as a contributing factor for Economic Growth of developing nations. De Gregrio and Guidotti (1995) indicated that financial liberalization and stabilization must be undertaken in the host countries before any increases in FDI become feasible. FDI has been seen as an effective channel to transfer technology and foster growth in developing countries, within the framework of the neoclassical models (Solow, 1956 ).
This study is organized into five sections including the present one. The empirical relationships exist between FDI and Economic Growth is described in section 2. The data and their sources are given section 3. The methodological issues and the empirical result are discussed in section 4. Summary and concluding remarks are given in section 5.
Relationship between FDI and Economic Growth
The notion of 'Investment led Economic Development' has put forward the idea that the outward and inward FDI position of a country is related to its Economic Development relative to the rest of the world. It suggests that the countries changes through five different stages of development. These stages are being classified according to the propensity of the countries to the outward and/or inward investors (Dunning and Narula, 1994) . This propensity, in turn, depends on the extent and pattern of the ownership-specific advantages of domestic firms, its location advantages and the degree of utilization of the ownership-specific advantages by the domestic and foreign firms in the internationalization of markets.
The impact of FDI on growth rate of output was constrained by the existence of diminishing returns of physical capital. Therefore FDI could only exert an effect on the level of output per capita, but not on the growth rate. In other words, it was unable to alter the growth of output in the long run. In the context of the new theory of Economic Growth, FDI is considered as an engine of growth of mainstream economies. As noted by the World Bank (2002), several recent studies concluded that FDI can promote the Economic Development of the Host Country by promoting productivity growth and export. However, the exact relationship between Foreign Multinational Corporations and their host countries varies considerably between countries and among industries. The characteristics of the Host Country and the policy environment are important determinants of net benefit of FDI.
The role of FDI in the growth process has been a topic of discussion in several countries. These discussions have provided rich insights into the relationship between FDI and Growth. Although several studies on FDI and Growth in Developing Economies exist, however, few studies on this subject have been done on BRICS (Brazil, Russia, India, China and South Africa) countries. Moreover, most of the studies provide a descriptive discussion of FDI and Economic Growth. The available studies have employed cross section regression methodologies but recent time series studies do not support the FDI led Economic Growth hypotheses. A large body of literature explores the direct and indirect relationship between Foreign Direct Investment (FDI) and Growth, with substantial number of evidences that highlight the apparent relationship between Foreign Direct Investment and Trade. Recent empirical evidences are rather mixed. Some found no causality between FDI and Economic Growth (Jung and Marshall, 1985) others found unidirectional relationship. Chow (1995) reported bidirectional relationship between FDI and Economic Growth. The heterogeneity that observed in the previous study results may be due to adoption of different testing procedures, different lag structure specifications and the different filtering techniques used in the methodologies. Thus, the general objective of this study is to examine the causal relationship between FDI and Economic Growth in BRICS. Specifically, this study examines whether: i) Economic Growth of a country drives the FDI inflow ii) FDI-leads the Economic Growth of a country
iii) The two way causal link between them
The most interesting economic scenario suggests a two-way causal link between FDI and Host Country's Economic Growth. Countries with fast Economic Growth generate more demand for FDI and offer opportunities for making profits. On the other hand, inward FDI flows may enhance growth through positive direct and indirect effects on variables that affect growth. Thus, the study expects a bi-directional causality between FDI and Growth.
Data
This study analyses the causal nexus between FDI inflows and the growth of selected countries Brazil, Russia, India, China and South Africa (BRICS). The growth of any economy can be substituted by Gross Domestic Product (GDP), Per-capita Income and Industrial Production Index (IPI). However, this study employs IPI as the measure of growth in the analysis using available quarterly data set from 1996 to 2007 for Brazil, 1994 to 2007 for Russia, 1992 
Empirical Models and Results
The methodology involves constructing an econometric estimation model to investigate the impact of FDI on the growth of BRICS countries. In the first step of the estimation process, the study examines the stationarity properties of the data series. In stationarity time series, shocks will be temporary and over the time their effects will be eliminated as the series revert to their long run mean values. On the other hand, non-stationarity series will contain permanent components (Asteriou, 2006) . In fact, most of the economic variables show a trend and therefore most cases are non stationery. These non stationary time series can easily lead the Ordinary Least Square (OLS) regression to incorrect or spurious conclusions. Thus, a key way to test for non-stationarity is to test for the existence of unit root. The present study employs the Augmented Dickey -Fuller (ADF) Test for unit roots. The ADF Test includes extra lagged terms of the dependent variables in order to eliminate autocorrelation. The lag length on these extract term is determined by the Akaike Information Criterion (AIC) and Schwartz Criterion (SC). The ADF Test is given in the following regression equation.
(1)
The ADF regression test for the existence of unit root of Y t , is in the logarithm format for the variables FDI and IPI at time t. The variable Y t-1 expresses the first differences with p lags and the t is the variable that adjusts the errors of autocorrelations. The coefficients and i are being estimated. The null and the alternative hypothesis for the existence of unit root in variable Y t is:
The results of the ADF Test for the variables FDI and IPI for the alternative models of constant and constant with trend for their logarithmic levels and their differences are presented in the Table 1 . The results for the selected countries indicate that the series is non-stationary when the variables are defined at levels with constant, except IPI series of China. Where, the FDI and IPI series of India and China for the constant and constant with trend is stationary at levels. While, the first differencing of series removes the non-stationary components in all cases (constant and constant with trend) and the null hypothesis of non-stationarity is clearly rejected at the 5% significance level and it confirms that the FDI and IPI are integrated in order one. Thus, the robustness of the result allows this study to treat the variables as I (1) to proceed with Co-integration analysis.
Co-integration and Johansen Test
The study confirms that the variables under examination are integrated in order one. However, the co-integration test is performed to determine the nature of the long run relationship. The testing of hypothesis is null for non co-integration against the alternative hypothesis, which mean the existence of co-integration. The pioneering work on co-integration analysis was done by Engle and Granger (1987) . After this, the researchers like Stock and Watson (1988) and Johansen (1988) tried to extend the work. This study tests the presence of co-integrating relationship between FDI and IPI using the Johansen (1988) Maximum Likelihood Method within a Vector Auto Regressive (VAR) framework. This procedure has superior properties to other methods of testing co-integration (Gonzalo, (1994) . A brief outline of the Johansen (1988) procedure is given below:
The notation Z t denote a p 1 vector of variables which are not integrated in order higher than one, then Z t can be formulated as a VAR model of order k:
Where 1t is independently and normally distributed and 1 , 2 , , t-k are coefficient matrices. The model can be reparameterized to yield a Vector Correction Model in the form of t = 1 t-1 + + k-1 Z t-(k-1) + Z t-1 + deterministic components + 2t
Where 2t , is independently and normally distributed and 1, 2 , , 1-(k-1) and are coefficient matrices. Let r = rank ( ), then if 0 < r < p the matrix can be portioned into p x r matrices and such that = ' and ' is I (0) (Johansen and Juselius,1990) . r is the number of co-integrating relationships and in each column is the co-integrating vector. In this study we used Johansen (1995) Trace Tests to determine the number of co-integrating relationships between the variables in the bi-variate model.
The results of Co-integration Test based on Johansen's approach are presented in table 2. The results of the Trace Test rejects the null hypothesis at 0.95 critical value level for the selected countries under our study, expect for Brazil, where no co-integration exist and fails to reject the hypothesis at the stationarity level on linear combination.
Error Correction Model
The study confirms that the variables under examination are co-integrated and estimate the VAR model, in which the study includes Vector Error Correction Model. The Error Correction Model detects the Long run co-integration relationship in the following form: (2) is statistically significant means that y t responds to disequilibrium in its relation with erogenous variables. According to Choudry (1995) , even if the co-efficients of the lagged charges of the independent variables are not statisticaly significant, Granger Causality can still exist as long as is significantly different from zero. The shot run dynamics are captured through individual co-efficients of the different terms. We carefully chose the appropriate lag length of each regessor based on Schwartz criterion. The results of the Error Correction Model for FDI and IPI are presented as panel A and panel B respectively in Table 3 . The Error Correction term for FDI shows a negative sign for BRICS countries and it significantly explores the existence of long run relationship for Brazil, Russia and South Africa. In the short run, growth leads FDI, for India and South Africa which exhibits bidirectional relationship. The same result was also confirmed for India by Bhatt, Sundari and Durairaj (2005) . The Error Correction Model results for IPI does not explain the existence of long run relationship with FDI for BRICS countries, whereas in the short run it exhibits unidirectional relationship for India and China explaining that FDI leads Growth at lag length of one.
Summary and Conclusion
Our study examined the causal nexus between FDI and Economic Growth of the BRICS countries using quarterly data set for Brazil from 1996 to 2007, Russia from1994 to 2007, India from 1992 to 2007, China from 1999 to 2007 and South Africa from 1999 to 2007 respectively. The study employed Industrial Production Index (IPI) as a measure of Economic Growth. The data series are checked for the stationarity using Augmented Dickey Fuller (ADF) Test and employed the Johansen Co-integration to find out the level of consistence of co-integration, where Brazil alone was co-integrated among the selected countries. However, using Vector Error Correction Model, the existence of long run relationship was traced and the test result revealed that the growth leads FDI bi-directionally for Brazil, Russia and South Africa and FDI leads growth uni-directionally for India and China respectively. 
